Abstract
INTRODUCTION
sediment fills in many of these lakes are likely to preserve a record of past earthquakes because they are water saturated and, commonly, fine grained. An understanding of this record is critical to an assessment of seismic risk in the region, which is presently a matter of concern due to the large population and extensive development in some areas. This report briefly describes a new study of sediment fills in selected lakes in western British Columbia and gives some examples of the types of information collected to date (for results of similar studies from other parts of Canada, see Shilts (1984) , Shilts and Blais (1989) , and references therein).
The lakes of the Canadian Cordillera offer opportunities for determining the intensity and character of recent tectonic activity in this seismically active region. Late Quaternary 
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METHODS
Subbottom profiles have been obtained from five lakes on Vancouver Island (Fi~. 1) using a portable 3.5-200 kHz acoustic profiler. Vancouver Island was chosen as a study area, because it has high levels of historical seismicity, having last experienced a major earthquake in 1946 (a M7.2 event near Comox; Hodgson, 1946; Rogers and Hasegawa, 1978) . Two of the surveyed lakes are within about 20 km of the epicentre of the 1946 earthquake ( Fig. 1) , which allowed us to assess disturbance caused by a known seismic event. Profiling was done with a Raytheon RTT -IOOOA-1 "Portable Survey System" with a dual, low frequency (3.5 and 7.0 kHz) transducer coupled with a high frequency (200 kHZ) transducer (Klassen and Shilts, 1982) . The power source for the acoustical signal and transceiver-chart recorder was a standard 12-volt automobile battery. The system was operated from a small aluminum boat powered by a 20-horsepower outboard engine .. Navigation was .by "dead reckoning" between known pomts on the shorelme at constant speeds ranging from 3-5 km/h. The Raytheon survey in Comox Lake was supplell_lented by a higher energy seismic survey performed wtth an EG&G model no. 236 boomer, operated at 200 joules. The signal from a 20-element receiver array was amplified and filtered with an Innerspace Technology Model 202 pre-amp filter, operated at 20-1500 Hz. A Del Norte trisp?nder system was used to locate track lines. About 41 hne km of EG&G profiles were obtained, of which 18 km were run in tandem with the Raytheon high-resolution system.
RESULTS
All of the surveyed lakes, except Shawnigan, have local thick fills of late glacial and postglacial sediments, mainly mud, silt, and sand. In the deepest part of Comox Lake, for example, thick horizontally stratified sediments (probably silt or mud) are overlain by fine sediments that have few acoustic reflectors (Fig. 2, 3) . The former probably were deposited at the end of the last (Fraser) glaciatio~, and t~e latter during the Holocene. In contrast, ~edtm~nts m Shawnigan Lake are relatively thin and constst mamly of acoustically transparent organic-rich mud of Holocene age (Fig. 4) .
Slumps and flows have occurred in all five surveyed lakes, although they are rare in Shawnigan Lake. Many of the landslides have sources on the foreslopes of sand and gravel deltas. Others have resulted from failures of steep underwater slopes far from stream mouths. In Comox a~d Buttle lakes, landslide deposits are particularly common m o~,--~1~~0---2~qo ___ 3~2~o---4~~---s~q.om VV Figure 8 . Raytheon profile from Horne Lake, showing old slump deposits (arrow) covered by undisturbed, stratified Holocene sediments.
areas nearest the epicentre of the 1946 earthquake (Fig. 5,  6 ). From historical evidence, it is known that there was large-scale slumping at the southwest corner of Comox Lake during the 1946 Vancouver Island earthquake (Hodgson, 1946, p. 308-309) . Some of the landslide deposits seen in the Raytheon and EG&G records from Comox Lake were probably produced by this shock. These observations indicate that an earthquake of Richter magnitude 7 is likely to trigger large landslides in lakes within at least a few tens of kilometres of its epicentre.
If historical evidence is unavailable, it may be difficult or impossible to discriminate landslides triggered by earthquakes from those caused by other processes, such as depositional oversteepening of delta fronts . This is a problem, for example, in interpreting landslides in Home Lake, 65 km southeast of the epicentre of the 1946 earthquake. There are numerous slumps, some oflarge size, on the floor of Home Lake adjacent to deltas and off steep rocky slopes. Most of these have a very fresh appearance and are not covered by lake-bottom muds; they may have formed during the 1946 earthquake. Others, however, are probably older and not necessarily earthquake-induced.
Features that possibly are products of loading and liquefaction have been observed in a few pr6files from Home and Comox lakes. Sediments at the far southwest end of Home Lake are tilted and extensively disrupted; at one 242 place, what may be a diapir extends through the sediment column to form a pinnacle or ridge that projects about 3 m above the floor of the lake (Fig. 7) . This deformation may have been produced by shaking during an earthquake or by loading of saturated sediments by landslide debris .
Sediments in Shawnigan Lake are little disturbed relative to those in other surveyed lakes. Acoustically transparent mud, the dominant unit in all Shawnigan Lake profiles, forms regular drapes over drift and bedrock (Fig. 4) . No significant slumps or flows were observed in these sediments.
The Raytheon profiler, in general, does not penetrate sand, gravel, and slumped sediments. The utility of the system thus is limited in high-energy lakes with coarse or highly disturbed substrates. The EG&G boomer does not give much better results in these materials (Fig. 6) , although it provides greater penetration in fine sediments. Consequently, in many lakes in the Cordillera, it may be difficult to obtain the subbottom information necessary to document · prehistoric periods of instability. We have, however, identified buried slump deposits in a few Raytheon and EG&G records (Fig. 8) ; these provide evidence for ancient instability in these lakes.
We plan to continue profiling lakes on Vancouver Island and elsewhere to determine the nature and extent of deformation of late Quaternary lacustrine sediments. If possible, cores will be taken to characterize and date various units and determine their genesis. This may ultimately lead to a better understanding of paleoseismicity in the Canadian Cordillera.
